Children with neurodevelopmental disabilities (NDD) suffer poor oral health problems (OHP) leading to adverse health outcomes. We examined the association between NDD and OHP among children in the United States (US) ages 3-17 years using data from the National Survey of Children's Health (NSCH) 2016-17. The prevalence of OHP was 19.1%. Children with NDD had about 40% greater likelihood of poor oral health compared to their non-NDD counterparts (p <0.0001). Living at or above 200%-300% of the federal poverty level (FPL), private insurance coverage, and living with a least a college educated adult were found to be protective factors against poor oral health among children.
Introduction
About 1 in 6 children in United States (US) is affected by neurodevelopmental disorders (NDD). 1 Children with NDD are at increased risk of developing oral health problems (OHP) compared to children in the general population. 2, 3 However, research into NDD and oral disease in children is scarce. 2 NDD consist of a cluster of conditions -Attention Deficit Hyperactivity Disorder (ADHD), Learning disabilities, Autism spectrum disorders (ASD), and Intellectual disabilities -with abnormal central nervous system development. 3 NDD present with either motor function, learning, and verbal/non-verbal communication impairments. In a 12-year period from 1997-2008, overall prevalence of NDD in children 3-17 years in US increased from 11.5% to 13.9%. 1 This 17% increase was due to changes in prevalence of autism, ADHD, and other developmental delays other than intellectual and learning disabilities. 1 Mutual relationship exists between NDD and risk of other health conditions www.mchandaids.org | © 2020 Global Health and Education Projects, Inc.
including OHP. 4 However, there are relatively few studies and less information regarding OHP in children with NDD in US. 5 The aim of this study was to identify factors protective of oral health problems in children 3-17 years old with NDD in US using a nationally-representative dataset.
Methods
We analyzed the 2016-17 National Survey of Children's Health (NSCH), funded and directed by the Health Resources and Services Administration's Maternal and Child Health Bureau and conducted by US Census Bureau. A sample of 364,150 randomly drawn households with children from the 50 states and District of Columbia were surveyed using self-administered questionnaires. Overall response rate was 40.7%. We limited our analysis to children aged 3-17 years. Our exposure variable was neurodevelopmental disorders (NDD). We created a composite variable for NDD based on survey questions that asked whether the child had ever had any of the following NDD: (1) Down syndrome; (2) Tourette syndrome; (3) Developmental delay; (4) Intellectual disability or mental retartdation; (5) Speech problems; (6) Learning disability; (7) Autism/Autism spectrum disorders; (8) Attention Deficit Hyperactivity Disorder (ADHD); and (9) Any neurodevelopmental disorder. The primary outcome was 'oral health problems', defined as 'toothache, bleeding gums, and/ or decayed teeth or cavities' in children 17 years and younger. Covariates included: (1) child's gender, (2) child's age, (3) child's race, (4) parent's nativity, (5) primary household language (PHHL), (6) child's family structure, (7) poverty level, (8) highest level of education of adult, and (9) child's insurance type.
We conducted weighted bivariate analysis and weighted survey binomial logistic regression generating odds ratio for the association between NDD and oral health problems. We also estimated the level of potentially preventable OHP that could be achieved through effective prevention of NDD in the population. Accordingly, we computed the population attributable risk (PAR) as follows: PAR = Pe (OR-1)*100/[1+Pe (OR-1). PAR was calculated at 25%, 50%, 75% and 100% effectiveness. All tests of hypotheses were two-tailed with a type 1 
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Discussion
The prevalence of OHP in children with NDD in this study was 19.1%. Our findings are consistent with previous research noting a strong association between NDD and poor oralhealth outcomes. 5 We showed that having higher income, possession of private insurance, and a minimum of a high school parental education protected children with NDD from OHP.
The global health implications of these findings are noteworthy. First, close attention should be given to severity of NDD when designing intervention programs for children. Second, OHP should be routinely screened for in children with NDD. Finally, to reduce prevalence of oral health disease, interventions should be tailored to meet individual needs of children by targeting these amenable protective factors.
Limitations
NSCH is a parent/caregiver reported survey subject to recall and report biases. We were unable to establish temporal relationship between OHP and NDD because of the cross-sectional nature of the data. The prevalence reported may be an underestimate of the true prevalence of children with OHP and NDD in US since NSCH covered noninstitutionalized error rate set at 5%. The study was approved as exempt by the Institutional Review Board of Baylor College of Medicine.
Results
Sociodemographc Characteristics
A total number of 59,327,138 respondents were analyzed. The sociodemographic characteristics showed that about 19% of the children (66.6 % boys and 33.4% girls) had NDD. These children with NDD were more likely to be non-Hispanic White, living with a single parent, and less likely to have private health insurance, compared to children without NDD. 
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